Abstract Conventional (hand-sewn) technique of intestinal anastomosis has been in vogue for decades. Staplers which were developed to simplify surgery began to have significant impact. To compare staplers versus conventional anastomosis with respect to certain intra operative and post operative parameters. Prospective study from November 2008 to October 2010 in Hyderabad at OSMANIA, GAN-DHI, MNJ CANCER hospitals. 120 patients were divided into three groups of 40 each, depending on the surgery like posterior gastrojejunostomy, distal gastrectomy and reconstruction (Billroth II) and colorectal anastomosis. Of these 40 patients, 20 were in hand-sewn group and the other 20 in stapler group. Unpaired 't' test was used to find 'p' value . 'p' value less than 0.05 was considered statistically significant. Total operating time was shortened in stapler group. No significant difference was found in terms of restoration of intestinal function, post-operative hospital stay, postoperative complications like anastomotic leak. Staplers can expedite surgery. They have better access to difficult-toreach areas. Thus staplers can be beneficial though one should not forget the art of conventional suturing.
Introduction
For fashioning anastomosis, the factors considered are time required, restoration of function, effective hemostasis, reduction of tissue trauma, and prevention of postoperative morbidity; for example, leak (sepsis). Accurate approximation without tension and with a good blood supply is fundamental whether suturing or stapling [1, 2] . Staplers have been developed to fulfill most of these criteria.
Staplers are capable of cutting and stapling at the same time avoiding the need for clamping [2, 3] . The increased cost of staplers is offset by reduction in operating time [1] . Circular staplers have better access in low pelvic surgery, sparing many patients from permanent colostomy [2, 4] . Anastomosis can be done by suturing or stapling. Accordingly, it is worthwhile to study the two approaches to bowel anastomosis.
Materials and Methods
Prospective study from November 2008 to October 2010 in Hyderabad at OSMANIA, GANDHI, MNJ CANCER hospitals. A total of 120 patients were divided into three groups of 40 each, depending on the surgery such as posterior gastrojejunostomy, distal gastrectomy and reconstruction (Billroth II), and colorectal anastomosis. Of the 40 patients, 20 were in the handsewn group and the other 20 were in the stapler group.
In the posterior gastrojejunostomy group, there were 14 males and 6 females in the stapler group, 15 males and 5 females in the hand-sewn group. The mean age of the patients in the stapler group was 42.7 years and in the hand-sewn group it was 42.85 years.
In the gastric resection group, there were 12 males and 8 females in the stapler group, 16 males and 4 females in the hand-sewn group. The mean age of the patients was 52.8 years in the stapler group and 53.8 years in the hand-sewn group.
In colorectal anastomosis following low anterior resection group, there were 18 males and 2 females in the stapler group, 14 males and 6 females in the hand-sewn group. The mean age of the patients was 52.35 years in the stapler group and 54.9 years in the hand-sewn group.
All the patients were randomly selected for hand-sewn/ stapler bowel anastomosis. Surgery was done in elective setting in all the patients. Follow-up was done for a period of 2-22 months.
For gastrojejunostomy, hand-sewn anastomosis was done using continuous two-layer technique. Hand-sewn colorectal anastomosis was done using single-layer, interrupted sutures.
Staplers used in the study were linear staplers (Advant 55), linear cutters (Advant 55), and circular staplers (CDH 29).
All the patients had body mass index in the moderately built range. All of them had good nutritional reserve preoperatively with total plasma protein (in the normal range). They had standard preoperative bowel preparation and prophylactic antibiotic was given.
All the patients were studied for the parameters such as total operating time, time of return of bowel sounds, day of resumption of oral feeds, postoperative hospital stay, and postoperative complication-anastomotic leak.
C-morbid conditions such as hypertension, diabetes among the patients were under control and fitness for surgery was taken by physician and cardiologist. 
Inclusion Criteria

Exclusion Criteria
Patients with indications for surgery other than mentioned in inclusion criteria (e.g., gastrojejunostomy done for corrosive strictures), associated surgeries (e g., cholecystectomy), and extended surgeries (e.g., pancreatic resection, splenectomy, total gastrectomy and noncurative surgeries), those with severe anemia, advanced stage of malignancy in cases of carcinoma stomach and carcinoma rectum, and patients who had been subjected to neoadjuvan chemotherapy and/or radiotherapy.
Results and Analysis
In the posterior gastrojejunostomy group, the mean operating time was 101.9 min in the stapler group and 116.45 min in the hand-sewn group (Fig. 1 ). In the gastric resection group, the mean operating time was 117.95 min in the stapler group and 141.35 min in the hand-sewn group (Fig. 2) . In colorectal anastomosis (following low anterior resection), the mean operating time was 165.1 min in the stapler group and 192.55 min in the hand-sewn group (Fig. 3) .
In the gastrojejunostomy group, the mean time of return of bowel sounds was 2.15 days in the stapler group and 2.2 days in the hand-sewn group. In the gastric resection group, the mean time of return of bowel sounds was 2.3 days in the stapler group and 2.45 days in the hand-sewn group. In the anterior resection group, the mean time of return of bowel sounds was 2.45 days in the stapler group and 2.6 days in the hand-sewn group (Fig. 4) .
In the gastrojejunostomy group, the mean time of resumption of oral feeds was 4.1 days in the stapler group and 4.25 days in the hand-sewn group. In the gastric resection group, the mean time of resumption of oral feeds was 4.95 days in the stapler group and 4.9 days in the hand-sewn group. In the anterior resection group, the mean time of resumption of oral feeds in the stapler group was 3.8 days and 3.85 days in the hand-sewn group (Fig. 5) .
In the gastrojejunostomy group, the mean duration of postoperative hospitalization was 8.25 days in the stapler group and 8.4 days in the hand-sewn group. In the gastric resection group, the mean duration of postoperative hospitalization was 9.6 days in the stapler group and 9.85 days in the hand-sewn group. In the anterior resection group, the mean duration of postoperative hospitalization was 11.4 days in the stapler group and 11.50 days in the hand-sewn group (Fig. 6) .
Postoperative complication-anastomotic leak was found in one patient in the stapler group and in one patient in the hand-sewn group. No other complications were found in the patients during the period of follow-up in this study (Fig. 7) .
Discussion
The results were analyzed and compared with published literature both in India and abroad.
Total Operating Time
In this study, in gastrojejunostomy group, the mean operating time was shortened in the stapler group and the difference was statistically significant (P05.39 E-06), (P <0.05). In the gastric resection group and in the anterior resection groups too, the mean operating time was shortened in the stapler group and the difference was statistically significant (P 03.4112 E-06 in the gastric resection group and P 01.39042 E-08 in the anterior resection group) (P <0.05).
These findings were in accordance with the study done by Damesha et al. [5] . Thus, the overall mean operating time in gastrointestinal anastomotic surgeries was shortened in the stapler group and the difference was statistically significant. Similarly, in the studies done by George et al. [6] and Hollender et al. [7] , stapling instruments afforded significantly quicker operations.
Return of Bowel Sounds and Resumption of Oral Feeds
In gastrojejunostomy group, there was no statistically significant difference with respect to these parameters in the stapler and hand-sewn groups (return of bowel sounds P 00.686, resumption of oral feeds P00.293). Similar finding was found in the study done by Damesha et al. [5] . In gastric resection group, the difference was not statistically significant with respect to these parameters (return of bowel sounds P00.339, resumption of oral feeds P00.104) and was in accordance with the study done by Reiling et al. [8] .
In anterior resection group too, there was no statistically significant difference (return of bowel sounds P00.354, resumption of oral feeds P00.794) and this was found even in the study done by Scher et al. [9] . Thus, in all the three groups, statistically significant difference was not found in the restoration of gastrointestinal function and similar finding was found in the study done by George et al. [6] .
Postoperative Hospital Stay
In this study, in all the three groups, there was no statistically significant difference in the postoperative hospital stay in both the stapler and hand-sewn groups (gastrojejunostomy P00.733, gastric resection group P00.473, anterior resection group P00.904). This was in accordance with the studies done by Scher et al. [9, 10] , Reiling et al. [8] , and George et al. [6] .
Anastomotic Leak
In this study, anastomotic leak was found in the group of colorectal anastomosis. This was found in one patient in the stapler group and one patient in the hand-sewn group. Both the cases were managed conservatively.
The use of sutures or staples to create a colorectal anastomosis has not been shown to significantly alter the anastomotic leak rate in the study done by Lustosa et al. [11] , Docherty et al. [12] , and Nasirkhan et al. [13] .
No other complications were found during the period of follow-up in this study. 
Conclusions
Traditionally, hand-sewn technique has been the standard surgical technique for fashioning anastomosis in gastrointestinal surgery. To gain wider acceptance, an innovative technique should be efficient and speedy with no compromise in safety.
In this study, one distinct advantage of staplers was the consistent reduction in operating time. However, no significant difference was found between the stapler and hand-sewn groups with respect to other parameters such as restoration of intestinal function, postoperative hospital stay, and postoperative complications.
Due to reduction in operating time, staplers may be advantageous in patients whose general condition is poor and who would not tolerate prolonged anesthesia.
Hand-sewn anastomosis can be very difficult when access is severely limited especially in low anterior resection; Although stapling devices may be valuable in certain situations, one should not forget the art of conventional suturing and the maxim that holds good even in contemporary times is "If you wouldn't sew it, don't staple it" 
